Evaluation of drug efficacy of DPP-4 inhibitors based on theoretical analysis with pharmacokinetics and pharmacodynamics.
Dipeptidyl peptidase-4 (DPP-4) inhibitors are used clinically as therapeutic agents for the treatment of diabetes. To determine the rate of DPP-4 inhibition induced by these inhibitors, pharmacokinetic and pharmacodynamic parameters were used to theoretically examine the relationship between the rate of DPP-4 inhibition and clinical efficacy following the administration of four different DPP-4 inhibitors (sitagliptin, vildagliptin, alogliptin, linagliptin) by focusing on the increase in the level of glucagon-like peptide-1 (GLP-1) induced by their administration. On the basis of the relationship shown, changes in clinical efficacy in association with dose change were examined in order to discuss clinical dosage from the standpoint of proper usage. The results indicate that a high rate of DPP-4 inhibition is necessary for the onset of the effect of an administered the DPP-4 inhibitor and that the average value for the DPP-4 inhibition rate can be utilized as a common parameter of clinical efficacy. Furthermore, the efficacy profiles of the present DPP-4 inhibitors could be demonstrated on the basis of an increase in the GLP-1 level. It is considered that the present findings provide useful information for promoting the proper clinical use of DPP-4 inhibitors. Copyright © 2016 John Wiley & Sons, Ltd.